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The connectors are Cu alloys contg. Zn >3 
and .ltoreq.35, Ni 0.1-3, Si 0.02-1, Sn 0.01-0.9, Fe 
0.007-0.25, P 0.001-0.2, Mg 0.001-0.2 and/or Ca 0.001-0.05, and 
optionally Pb 0.001-0.01 wt . % . The connectors have excellent 
solderability and inhibits discoloration of the 'sn coating at 
high temp. 
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(57) [mm 

[mj&] mM%X\ Z n : 36-3 5%. 
N i : 0. 1-3%. S i : 0. 02-1%, 
Sn : 0. 0 1 — 0. 9%, Fe : 0. 0 0 7-0. 2 
5%. P : 0. 00 1-0. 2%, S:-i-flL. 
tl, Mg:0. 001 — 0. 2%. Ca:0. 001 

-0. 0 5%. (r>o*>nimtfzlit2m^is^. ^'bt:: 
j^JStiSt-C. Pb : 0. 0 0 1—0. 0 1%, $r^* 

S C u ^^T-W^ ? 3 ^ . 
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Zn:3ffi~35%. Ni:0. 1-3%. 

Si:0.02~l%, Sn:0. 01~0. 

9%, 

Fe : 0. 007~0. 2 5%, P:0. 001 — 
0. 2%, 

Mg : 0. 00 1~0. 2%, Ca:0. 001 — 
0. 05%. 

[IM2] mm%x\ 

Zn:3S-35%. Ni:0. 1-3%. 

S i : 0. 02-1%. Sn : 0. 1-0. 9 

%. 

Fe : 0. 007-0. 2 5%. P:0. 001- 
0. 2%, 

Mg : 0. 00 1-0. 2%. CarO.OOl- 
0. 05%. 

Pb : 0. 00 1—0. 0 1%. 
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^tLx. m&%x' (JiiT. %(iaM%^^-r) . z 

n:0.1— 3%. Ni:0. 5-3%, S 

i : 0. 08—0. 8%. Sn : 0. 1—0. 9 
%. Fe : 0. 007-0. 25%. P:0. 001 

-0. 2%. iit^i. rn'oipcnhit/^mm^ 
ti-hts:i, mL^^-th c u ^x-m.^ iti, C u -^^s 

mmFtWi^^^-y 9if''^t^KX\^h (#ST3-5 
66 3 6^4!^fg#M) . 
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JlWCu^^l?mM«^«Stlffl3^^^:?{i:. Zn : 0. 
1-3%**C0Z n*Wl:*^'iJ'-=5:t^C u-^t-^fiSc^ii 
•CV^.57ti6C (1) Affiles -y^SrSSLrt. 

ix^l*±-r&/ii^>{c{iZ n 5: 3 %^;tT^^-li:Li6f>:C 
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u^^Srffifflf Si^^W*^'?.*^ Zn^3%€:Sx.TgS 

n : 3%^@;c.t*tfCu-&^^mMl;^«tlffl3^>;? 
^{i{i^;tmtt*«a=5^t)i^^. (2) tm^jDl. 

[0004 ] 

*>*^&»IISrMi^-r^<WI5^fif'?/ijgm. ZDS' 3% 
^miX-t^LtzCu-^^XhriXii. Mg : 0. 0 0 
1-0. 2%. Ca: 0. 001-0. 05%(?)a*>l 

mtfdi2m^mmi. ^hi^ztn^mzmtxPh ■. o. 

00 1-0. oi%^maUzcu-^±x-3^^^iw 

mm^j:oZtm< . S -ydf^migtiTtC^^ 

tix ixmmmmtz t m-tt < . $ tcs 
imm'Mixzm^^x^mmmm'i'-^'^^ziifiX' 

20 tht^^o'^'^iWz(DX'hh. 

[000 5] ^cO^Bflii. 7:)^*>l.*n£(Cti:-:?t^t^§ 
^iitt>COT'J)-:'t. Zn : 3fi-3 5%. N 

1 : 0. 1-3%, S i : 0. 0 2-1%. S 
n:0.01-0.9%. Fe:0. 0 0 7-0. 2 5 
%. P : 0. 00 1-0. 2%, $-^*L, ^f^iC, 
Mg:0. 001-0. 2%. Ca:0. 001- 
0. 05%. (7)o^>Oia*7t{i2a$r-&^. ^h<<Z'iL^ 
WliZmtX. Pb : 0. 0 0 1-0. 0 1%. S-^W 

[0006] orcc. I(7)%03^«m«^til^ffln^^^' 
C u ^^«?))^^fflfig&±ffi<^Sn< R5^ 

[0007] (a) Zn 

Zn^3%^mt XmH^h b . iSS^iiTT'CO S n ^ 

■tSA^, ^i^3tWttt^«3. L*^L, Mg : 0. 0 0 
1-0. 2%i;J:yfCa : 0. 001-0. 05%<505 

40 himtfzii2mmmi t±tm/.mimimd 
[0 0 08] zni 3 5%imixmvt^t. 

y::*^'or. Z n-t^g5r3%S-3 5%(C^i6fc, 
[0009] (b) NifcJ;{/S i 

mz^^Lxit^mim^L, h-^xmnm^im^zm 

50 S:±tf. l»^"J-T#145:lti]±$-ltSf1:ffl*iS)I.A5. 
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tlii>(r)-t;^&mtl't'M i : 0 . 1 %^m. S i : 

0. 0 2%^mx'l,imMm^:^mm.<r)^^mm^%(:>tl 

-f. -H. ^(Tft^^m^^tl^fin i : 3%tJj:l>'S 

N i : 0. 1-3%. S i : 0. 0 2~ 1 
[00 1 0] (c ) Sn 

hi.o^z-^j:hzbt^h^<^'f^ao. 0 1~0. 9% 

[00 1 1] (d) Fe 

?&^mz\t. N i fc s i<7)<b-^*^aj$-simu. t 

^<7)^^m 0.007 %*}lt'{i±iE{^ffl tBrMcOS!; 

fl-Mf 0. 0 0 7~0. 2 5%t^i^rz. 
[00 121(e) P 

ps&mzii. mnaxizx-ormzmh^ic^iSiTm 

^[6]±$-li-|>i^fflA<J>S*«. -fO^^^^O. 0 0 1% 

0. 2%^mt?,t.mms.m\t?:{&T^-^hkmz. 

}t'y^1}mmm.imrj:oJ:oi,z^i:it-i}>h. ^(O^ 
WS^O. 0 0 1-0. 2%b&bfz. 
[00 13] ( f ) MgtiXlfCa 

zti(><7)mizii. ^m(^±mmzX'yxm^tim 
mm}3^ifs^(7)i^cDTM^7im<^Miiimzx mmE 

o%&t-?-«o#***>'o .001 %mx'ii±Miimiz 
mmm^m^ti-r, -u, MgA<o. 2%mtt 

tziiCai^O. 0 5%^miXma^tlhb,Wt'{\Lm< 

mcohimi:mmth b mmwinti^m. i . 
tfzmmiif3^mrj:t>ixhcr)X'm l<^v\ t^c*^'^ 

X, MstiXX/C a<r)is^mii^tl^tlMg : 0.0 0 
1-0. 2%. Ca:0. 0 0 1-0. 5%l,Z^Mz. 
[00 14] (g) Pb 

-t^iSA^o .001 %*^iT-{ifi^a^os!)**s^#^>i^■f . 
0. oix^mtx^^-tibm^Emmzwux 

*L<=5:l.^fc::^>A^^>. Pb-&«{i0. 00 1-0. 
0 l%b^iibtz. 
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[00 15] 

^mwrx'^ix-^tiM 1 -^3 t^sai-fiic^fijscoc 

u^&^}i§ML. ij^agSflitffitCiO. W$ : 1 60ia 
HI. «i : 4 5 Omm, : 2 4 0 0mmC7)-tft$:t>-:,!tf| 
^S-f^L. ov^T'C:c^«i^2:7 5 0-9 5 0'C<55SEE 

mwLbi. mtk. ±rnmio. swri-^miLt:. 
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h^zBmzxmmmm<m.T^^j:*--^rzmMi>^ 
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%{,ZXW-^ : 0. 3m<r>^tfbl. ::co^*?(c2 0 0- 
5 0 0'C<7)KHrtc7)Hit^?ag{z 1 ^^^(D^f^X'^iii 

imtzbizi:f)^%mcu'^±m^^ipi'mtt (a 

20 T. *IW^3^^^'^'^«hV^a ) 1-19. JtKCu^ 
[00 17] ^rfc. itK3^^i7«Wi. vx-r^itlSjtfiE 
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[00 19] (1) (i^;tWtttsSi^ 

: 0. 3iiii, ijg : 1 5min, : SOmmcO-tSSri 
-j/c^imS:. T-fehy«L, 1 0%lSi?t'ir3tL, 
7j<ai£JiL.. ai^yyyy^XT^mi.^^: 230 
•C<O60%Sn-40%Pb•^^£7){i^^v:'^§4'^^40lnra 

Mxm*^9 5%W±t:iiA,mim^Bii .9 5%* 

[00 20] (2) f:fe§JPltCcfcl.#M^ISi^ 
rti|IKiOWC«®?g^^ (Co : 1 6%^^) S!^$rffl 
±ia^S^«(=Eg: 2ram^R?LSr7-U'Xfm§K 
j; 0 1 0 077fflJ>(t. diO^^, *«(lB«$ixl)5vS 

bmk(^'fmm:imi: i o oTTt-fj-^-c^^st^L^s- 

IFfilfi Ltz, Ltzifir-X^^imifi'h^^^^l fc'^S?:^ 
50 ^§-t*v^^«T$>SC:t5:^-r. 
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* [00221 oi^t', ±tmmik<D^mkf^i3^^m ■. i 

^■^^'c.K'?V^T 1 8 0 * ?5«ft{fL, St/^ISO* ftJf 

M-f*fr-c-ff^:i\ i<^i8o- mmizm^^'v^ 

[0023] 
[^1] 

















































































































































































1 


I 


1 


t 


1 






1 


1 


























































1 


, 


1 




1 




I 


1 


4ti[ 




1 


1 






















lO 


CO 


to 




in 


CO 


OO 


LO 


cr> 


OO 






»-H 


o 


c— 




CO 


o 




OO 


LO 


CO 






oo 










t— 1 




CD 




CD 






» 1 




C3 
















































OO 




CM 


CO 


CM 


CO 




o 










to 


o 


O 




to 


«=> 


CD 










era 








































f— > 






OQ 


CO 


C3 


l>- 


OO 




to 


1-1 




cr> 






<c 


CM 


CM 


CO 


o 


CO 






CM 






»> 


CD 




CS 


o 








C3 




CD 
































C3 


<=> 








d 




C> 








esj 




Cv) 










C— 




C7> 




CO 


oo 


f— 1 




CO 


1-1 


GO 


o 


CM 


CO 


CM 








C3 


G 




O 






C=> 


CP 








to 




CO 




r- « 




CO 


CO 


LO 


LO 








CM 


OO 


eg 


in 


CM 




CM 


CM 


CM 




eo 






































cz> 


<3> 


CD 


CD 






CQ 


CO 




to 






to 


lO 


CO 


CM 






OO 


CD 


Oi 




o 








o 
































rH 




CnJ 


*— i 




o 


o 


C3 


^ — f 










CO 


OS 








OO 


CO 


l/» 


CM 








oo 


C^ 




r— 1 


CO 






CO 


1— t 






























CO 


CO 




<o 


o 


CvJ 






t— 


-O* 
















T-H 


T— ) 


» — » 


<Nl 


CO 








CO 






<X3 




OO 


era 









[0024] 



5S 5SC-[^2] 



% 

(5) ^^^6-228684 
7 8 





to 














































Aft 


m 




UK 














UK 






a* 






















<-> 






































CO 


<T> 




m 


















CO 
































1 






1 


I 






G) 










































CD 








OS 


»— I 


CO 




LTi 


»— ( 




*— 1 










so 


m 




CO 






CSI 


I 






(=3 


C\J 


CO 




C3 






CD 


CD 




O 


CD 


C3 


C3 






o 






«=J 


4>J 






























C3 


o 










<d 






















CO 


















CO 




CM 




bo 












»— t 


CD 














1 


1 


C=» 


<=> 




















CD 


CD 


<=» 




<=? 






CO 




o 




CO 




CO 


oo 


UD 
















i-H 


CD 


CD 






Ol. 


c=> 


<=> 


o 


O 




cz» 


C=> 


c=» 


CD 






























oo 


^ 


CO 


oo 






OO 


CM 








D4 


CO 




CM 




CO 


CSJ 


CO 




0> 


o 


CZ> 






CD 


CD 


CD 




C=> 




































(— t 


^-^ 


CD 




t — > 






CVJ 


c— 


CSI 


1— 1 


OO 


CSI 


a> 


OO 


•r— t 






era 






CO 




CO 






CO 


CO 




































^5 














Ln 


CO 


to 


LO 


CO 


ira 


LO 
















CM 


CM 


CM 


CM 




CO 






































^D 








CO 










r*- 




t— 


CM 








cr> 








o» 










2^ 


























*-H 


era 


o 




CD 


»— 1 


4 


»— 1 






CO 


OO 


CO 


oo 




CO 


t— 










1X3 


1 — 1 








UD 


CO 


uo 






ISI 
























CO 


CM 




to 


to 


CO 


CO 


CO 


CO 


























( 


CM 










ir- 


OO 




m 






^ fifi S: r 


n ^ <v -t^N 








[0025] 



* * [^3] 




00 26] 



(7) 



«HT6-2 2 8 684 



1 1 



1 2 





1 


1 


I 


1 


1 


1 


I 




t 


1 


^ H Q 
U ^ ^ 

^ S ^ ^ 
CO Q K» 






















iff ^ ^-U 

H e W -t^ 
e 1^ © n 
w fit 

iS SI 3k is 

t: ^ 


00 
XT 

o 


o 

CO 

o 


o 

CD 

o 


Oi 

o 


o 
o 


00 

o 


o 
o 


o 


to 
o 


o 


^ f 


m 


% 
































































^ 


^ i 




o 


o 


o 


o 


o 


o 




o 


o 


Q 


0^ 






















m 
at 


e u 


o 


o 


o 


o 


o 


o 


o 


o *• 


o 


o 


«^ 
































CO 




m 


to 




00 




o 









[0027] 



(8) 



:»^¥6-228684 



1 3 



1 4 



m 


1 


1 


1 




1 


1 


1 


1 


I 


e 

« ^ 
53 e ^ ^ 

CO O tO 




m 


m 














^ ^ _> 

H Q ^ -y 
a as G n ^ 

* ay 32 


00 
CO 

o 


o 


a 


LO 
O 


00 
lO 

o 


in 
o 


00 


CO 
lO 

o 


to 
o 


Q ^ ^ 
^ 4- flc 
S ^ G 


m 


m 


m 


m 




m 


a 




m 




m 


















© 


-Ki 

•K ^ 


o 


o 


o 


o 


o 


o 




o 




«^ 




o 


o 








o 


o 


o 


o 










CO 




to 






oo 


cn 




m 








8 S; n <N -^K 


« I? 







[0028] 



(9; 



^M¥6-2 2 8 684 



1 5 



1 6 



m 


^ 
4t Its 

w ^ 

am 4§: 
H m 

^ n 


1 


1 


i 


1 








1 


© 

ts jui <gj 
^ m 

« 4^ K£ 4flc 

cr> © »o 




m 


m 




m 










•O ^ 1^ ^ 

3r 35n ^ 

Xi 15*. ^ ^ -Ji 

H © ^ -K- 
^ ^ © n 

«*" *a 16: 

Xz: ^ 


to 


CM 
«£> 

CD 


CD 


CM 

LO 


CO 
ITS 

G 




cn 


oo 

aa 


CP 

i 


m m 

^ ^ ^ 




4<i: 






























K- 


K- 






m ^ 






03 




lA 
1— ( 


LO 


CM 


us 






C3 


CO 


CO 


CM 


CM 






CO 




OKI 

m 




eg 


CO 






OP 


c— 











[00 29] 

^^«(:fct^TZ n ^ 3 %$:M;tT»1- S i: ^±^ 
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mM%X\ Z n : 3M~3 5%, 
N i : 0 . 1 ~ 3 %, Si : 0 . 
0 2 ~ 1 %. S n : 0 . 

0 1 ~0. 9%, F e : 0. 0 
0 7~0. 2 5%. P : 0. 
0 0 1 ~0. 2%, ^-^^TL. 
^bfC, Mg:0. 001~0. 
2%. C a : 0. 0 0 1 ~0. 
0 5%, (Do-h(Dim-^tlit2 

Pb:0. 001~0. 01%. 



[OBJECT] 

The connector for electrical and 
equipment which is outstanding 
solderability is provided. 



electric 
in the 



[SUMMARY OF THE INVENTION] 

By weight%, Zn:3 to 35%. Ni:0.1-3%, Si:0.02- 
1%, Sn:0.01-0.9%, Fe:0.007-0.25%, and 
P:0.001-0.2% are contained. 

Furthermore, one or two kinds are included in 
Mg:0.001-0.2% and Ca:0.001-0.05%. 

Furthemiore, Pb:0.001-0.01% is contained 
depending on necessity. 

The balance consists of Cu and a inevitable 
impurity. The connector for electrical and 
electric equipment which consisted of the Cu 
alloy which has an above composition. 



[CLAIMS] 



[ffjj^^l] [CLAIM 1] 

84%!?, A connector for Cu alloy electrical and electric 

Zn •3S~3 5% equipment, in which by weight%, Zn:3 to 35%, 

' Ni:0.1-3%. 81:0.02-1%. Sn:0.01-0.9%, 
Fe:0.007-0.25%, and P:0.001-0.2% are 
included. 

Sn:0. 01~0. 9%. Furthermore, one or two kinds are included in 

Fe:0.007~0. 25%, Mg:0.001-0.2% and Ca:0.001-0.05%. 



N i : 0. 1~3%, 

Si : 0 . 0 2 ~ 1 % 
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P : 0. 0 0 1 ~0. 2%, 

Mg : 0. 0 0 1 ~0. 2%. C. 
a : 0. 0 0 1 ~0. 0 5%. 

(D 0 h'(0 1 s^ytfi 2®^-^ 

mmi)^ h sm^^^-r 5 c u 
s c u ^^mmn.m'f-m^m =^ 



5 % 



Z n : 3 ® ~ 3 
N i : 0 . 1 ~ 3 
S i : 0 . 0 2 ~ 1 % . 
S n : 0 . 1 ~ 0 . 9 
F e : 0 . 0 0 7 ~ 0 . 2 5 %, 
P : 0. 0 0 1 ~0. 2%. 
^h\t. 

Mg : 0. 0 0 1 ~0. 2%. C 
a : 0 . 0 0 1 ~ 0 . 0 5%. 

(Doh(r>i m%fz\t2m^^ 

P b : 0 . 0 0 1 ~ 0 . 0 1%. 

c u ^^T'tifig Lfc r t ^mm 



The balance consists of Cu and a inevitable 
impurity. 

It comprised from the Cu alloy which has an 
above composition. 



[CLAIM 2] 

A connector for Cu alloy electrical and electric 
equipment, in which by weight%, Zn:3 to 35%, 
Ni:0.1-3%, Si:0.02-1%, Sn:0.1-0.9%. Fe:0.007- 
0.25%, and P:0.001-0.2% are included. 

Furthemnore, one or two kinds are included in 
Mg:0.001-0.2% and Ca:0.001-0.05%. 

Furthemnore, Pb:0.001-0.01% is included. 

The balance consists of Cu and a inevitable 
impurity. 

It comprised from the Cu alloy which has an 
above composition. 



[DETAILED DESCRIPTION OF INVENTION] 



I 0 0 0 1 i [0001] 



{mM±.(D%\m^ji^m\ [industrial application] 

:i co^ 0^ . A//c# (t'tti^'ffi T^'s invention relates to the connector for Cu 

H /5^oi^?a^:^T"X? S n y ^"°y electrical and electric equipment to which it 

dt^^n^fl^A :^s*p - h <' L N r „ ^^'^^^^ solderability and a discoloration of 
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[0 0 0 2] 



[0002] 



T> %fifi»%^^-r)^ Zn : 
0. 1 ~3%. 
0. 5~3%, Si : 0 
~0. 8%. Sn 
~0. 9%. F e : 0. 
~ 0 . 2 5%. P : 0 

1-0. 2%. ^^^L. 
5 M ^ w-r 5 c u ^^xm 

(#^¥3-5 6 6 3 6-^<ikn 



N i : 
0 8 
0. 1 
0 0 7 
0 0 



[00 0 3] 



[PRIOR ART] 

Conventionally, as the connector for Cu alloy 
electrical and electric equipment, by weight%(% 
shows weight% hereafter), Zn: 0.1-3%, Ni:0.5- 
3%, 31:0.08-0.8%, Sn:0.1-0.9%, Fe:0.007- 
0.25%, and P:0.001-0.2% are contained. 

And the balance consists of Cu and a 
inevitable Impurity. The connector for Cu alloy 
electrical and electric equipment which consists 
of the Cu alloy which has an above composition 
Is known (refer unexamined Japanese patent 
No. 3-56636 gazette). 



[0003] 



Ml 

(4. Z n : 0 . 1 ~ 3 
«^^tXTV^5fcfe{C, (1) 

xmm^mmmL. ^ti^m 

ir^'^^mi^h^^K Zn^3% 

^MK-xm^uLtccw^^mt 

Zn : 3%^mx.X^t^.Cu^ 



[PROBLEM ADDRESSED] 

Since the connector for Cu alloy electrical and 
electric equipment of an above conventionally 
consists of the Cu alloy with a few containing Zn 
content Zn:0.1 to 3%, (1) If a high temperature 
environment exposes even when It gives Sn 
plating to the surface, it will discolor, and a 
contact resistance Increases. 

In order to prevent this, Cu alloy which Zn 
was exceeded 3% and made It contain needs to 
be used. 

However, as for the connector for Cu alloy 
electrical and electric equipment which exceeds 
Zn:3% and includes Zn since Cu alloy which 3% 
was exceeded and was added has a bad 
solderability, a solderability Is damaged. (2) In 
case of performing a punching, especially a 
high speed punching and manufacturing a 
connector, the life of die cast became short, the 
abrasion of a die had to do maintenance 
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it/ufzHm^t^1^ts:i:>ti6 ^ exchange of a die frequently vigorously, and the 

(2) IrStk^MT.. ^{di^ii problem of a manufacturing cost rising 

TO#;!JDX^tToT=i^i^^^ occurred. 

[0 004] [0004] 



igm^ Z n^3%^Mx.T-^W 
LtcC u^^Xh-^Xh. M 
g : 0. 0 0 1 ~0. 2%. C 
a:0. 001~0. 0 5%<D 

9^1®* ten 2 m^mijw 

^h\^i$/.mKlt^CXP h : 0. 
0 0 1~0. 0 

c u^^x=^^>i^ ^^i^m-r^ 
mnm^tixh^^Lxmm 



[SOLUTION OF THE INVENTION] 

Consequently, these inventors inquired that 
such a problem should be solved. 

As a result, even when it is Cu alloy which 
exceeded 3% and contained Zn one or two 
kinds are added In Mg:0.001-0.2% and 
Ca:0.001-0.05%. 

Furthermore, a connector is produced with 
Cu alloy which added Pb:0.001-0.01% 
depending on necessity. Then, the solderability 
which Is observed by the conventional 
connector Is not damaged. It Is few that discolor 
even when a high temperature environment 
exposes Sn plating, and a contact resistance 
increases. Furthennore, the abrasion of a die 
can be made to reduce in case of a high speed 
punching. Above findings were obtained. 



[0 0 0 5] 

^\^^x^i^fifch(DXh^Xs 

Z n : 3 ^ ~ 3 5 % . 
N i : 0 . 1 ~ 3 %. Si : 0 . 
0 2 ~ 1 %. S n : 0 . 

0 1 ~0. 9%. F e : 0. 0 
0 7~0. 2 5%, P : 0. 
0 0 1 ~0. 2%, ^^^L. 
$ ib(-> Mg : 0. 0 0 1 ~0. 



[0005] 

This invention is made based on such 
findings. 

Zn:3 to 35%. Ni:0.1-3%, Si:0.02-1%, Sn:0.01- 
0.9%, Fe:0.007-0.25%, and P:0.001-0.2% are 
contained. 

Furthermore, one or two kinds are included in 
Mg:0.001-0.2% and Ca:0.001-0.05%. 

Furthennore, Pb:0.001-0.01% is contained 
depending on necessity. 

The balance consists of Cu and a inevitable 
impurity. It has the characteristic in the 
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2 %. C a : 0 . 0 0 1 ~ 0 . 
0 5%. (Doib<Dimt.tclt2 

P b : 0 . 0 0 1 ~ 0 . 0 1%, 

^ c u ^^xmj^ vtc c u -a-^ 

[0 0 0 6] 

[0 0 0 71 

(a) Z n 

Z n ^ 3%^®;tT^iD-rS 

g : 0. 0 0 1 ~0. 2%:fcJ; 
t>*C a : 0. 0 0 1 ~0. 0 5% 

[0 0 0 81 

Zn?r3 5%^M^T^ 

i^^X. Zn-^W1:^3%@~ 
[0 0 0 91 

(b) N i iaXXfS i 



connector for Cu alloy electrical and electric 
equipment comprised from the Cu alloy whiichi 
has an above composition. 



[0006] 

Next, the reason which limited the component 
composition of Cu alloy used for the 
manufacture of the connector for electrical and 
electric equipment of this invention as 
mentioned above is explained. 

[0007] 

(a)Zn 

When 3% is exceeded and Zn is added, it has 
an effect which prevents a discoloration of Sn 
plating in a high temperature environment, and 
suppresses the increase in a contact 
resistance. 

However, a solderability is spoiled. 

However, if one or two l<inds are added in 
Mg:0.001-0.2% and Ca:0.001-0.05%, an above 
solderability will not be spoiled. 



[0008] 

On the other hand, a cooling wori<abi!ity will 
become bad, if Zn is added exceededing 35%. 

Since an edge cracking comes to occur, the 
reliability as a connector raw material becomes 
inadequate. 

Therefore, Zn content was defined to 3% to 
35%. 



[0009] 

(b) Ni and Si 

For these both component, a part is liquefied 
at a substrate. 
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7"#tt ^ fp] ± ^ -fr 6 f^ffl 5 
N i : 0 . 1 %*^. S i : 0 . 

^(D^^Mii^^ti^'tiN i : 
3%^XXfS i : 

N i : 0 . 1 ~ 3 %. Si : 0 . 

0 2^1°MC'^)i)tCo 



However, the majority is combined mutually 
and forms a compound. 

While improving strength much more, without 
damaging an electric conductivity greatly, a 
softening temperature is raised and there is an 
effect which improves a heat creep 
characteristic. 

However, if those contents are respectively 
Ni: less thanO.1 % and Si: less than 0.02 % , the 
improvement effect in desired is not obtained by 
an above mentioned effect. On the other hand, 
if that content respectively exceeds Ni:3% and 
Si:1%, a hot rolling property and a heating 
adhesion of plating will come to reduce. 

Therefore, those contents were defined to 
Ni:0.1-3%and Si:0.02-1%. 



[0 0 1 01 

(c) S n 

^ - © i fp] ± ^ 5 ffi ;6 5 5 

UK ^(D^^mt^o. 0 1%* 
0. 9%^m^^tmmw^ 

^^M^o. 0 1 ~o. 9%(v: 



[0010] 

(c) Sn 

Sn component has an effect which it liquefies 
on a substrate and improves strength, 
springiness, and curved workability much more. 

However, a desired effect is not obtained by 
above effect if that content is less than 0.01 %. 

On the other hand, if that content exceeds 
0.9%, an electric conductivity will come to 
reduce. Therefore, that content was defined to 
0.01-0.9%. 



[0 0 1 1 1 

(d) F e 
F e^5>{Cft, 



N i ,b S i (Dit 



^m^m^mmtL. to -ess 

^^m^O. 2 5%^M;t5<!:, 



[0011] 

(d)Fe 

The compound precipitate of Ni and Si is 
micronized for Fe component, and it has an 
effect which enhances the reliability of a 
terminal and a connector through the effect 
which improves strength and plating heating 
adhesion. 

However, a desired effect is not obtained by 
above effect if that content is less than 0.007 %. 
On the other hand, if that content exceeds 
0.25%, a hot rolling property will come to 
reduce. Therefore, that content was determined 
as 0.007-0.25%. 
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0 0 7~0. 2 5%.t^fcfCo 

[0 0 12] 

(e) P 

0 0 1 %Mmx'\mm(D^^t^ 
0. 2%^m^^t. mmj£m 

0 1~0. 2%i:^*^Co 
[0 0 13] 

(f) Mg*5<t0Ca 

m^x.-^xm^^Mmm^^ 
^^^^m^Mn'^^M^x 

f^3%^Mx.6Z n t*#-r5 
r i: J; <9 fi^m^ttt^fS]± 

^-a^ti^cD-g-wa^^o. 0 0 

1 %Mmx\-i±Mwm\z.-mm(D 

0. 2%^Mx.^/c(iC a;5So. 
0 5%^Mx.T^:f]P$;h.5t. 

^ # ^ ^ n^i- < 
a^»^il&rB^iEM-r 
tzMn.mmfi:t>ti^(Dxm-^ 

J:T>'C a (D^^m-X^ti^fiM 
g : 0. 0 0 1 ~0. 2%, C 



[0012] 

(e)P 

A reduction of the springiness which arises by 
bending process is restrained for P component, 
therefore, it has an effect which improves the 
retention strength of the terminal and the 
connector which were formed. 

However, a desired effect is not obtained if 
that content is less than 0.001 %. On the other 
hand, when that content exceeds 0.2%, a hot 
rolling property is made to reduce. Also, since it 
came to have damaged the plating heating 
adhesion, that content was determined as 
0.001-0.2%. 



[0013] 

(f) Mg and Ca 

For these components, the hot rolling crack 
due to the deflection of the impurity element of 
the coagulation distortion encouraged by the 
enlargement of a cast and S others etc. is 
restrained. 

And a punching property is enhanced and the 
die resistant abrasion property is improved. 

Furthermore, there is an effect which 
improves a solderability by coexisting with Zn 
exceeding 3%. 

However, a desired effect is not obtained by 
an above effect If that content is also less than 
0.001 % in any case. If on the other hand Mg is 
add exceeding 0.2%, or exceeding Ca 0.05%, 
an oxide will entanglement-be to be easy. 

A casting defect increases. 

It is not desirable, because a hot rolling crack 
will occur and the electroconductivity will be 
damaged, if the hot rolling of the cast with this 
casting defect is performed. 

Therefore, the content of Mg and Ca was 
respectively defined to Mg:0.001-0.2% and 
Ca:0.001-0.5%. 
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a : 0 



ooi~o. 5%{c:^ 



[0014] 

(g) P b 

ib^o. 0 0 1 %^mx'i-tmw.<D 
^mmhti-r. -15. 0. 0 

b -^^ifi 0 . 0 0 1 ~ 0 . 0 
[0 0 15] 



[0014] 

(g) Pb 

Pb is a component which improves a 
punching property. 

However, a desired effect is not obtained if 
that content is less than 0.001 %, On the other 
hand, when 0.01% is exceeded and contained, 
a crack becomes easy to occur at the time of a 
hot rolling. The amount of slit cutout increases. 
Because it was not desirable, Pb content 
detemiined as 0.001-0.01%. 



[0015] 



1 ~^ 3 tC^^tbS^^ 

mmm.m\^i^^. j?^ : i e o 

mm. : 4 5 0mm, : 2 

4 0 0mm (D-^Wi^h^fz.m^ 

5 0~9 5 0°C(D^m^(Om'& 

$ : 1 0mm (DW^mWit tK 
±TM®^0. 5 mm 

m±^Ki^t:.^x ^m^x 5 

mm U±.(Dm^n'mM%[.^i: 
[0 0 16] 



[Example] 

The melting of the Cu alloy of a component 
composition which is in air and under the 
charcoal covering and is respectively shown in 
Table 1 - Table 3 is perfonned using a usual low 
frequency groove type smelting furnace. 

By the semicontinuous casting method, the 
cast with the thickness:160 mm, width:450 mm, 
and length:2400 mm Is produced. 

Subsequently, a hot rolling is started at the 
predetemnined temperature within the range of 
750-950 degree C, and make this cast be a 
thickness:10 mm hot rolled board. 

Vertical both sides were chamferred every 0.5 
mm after the watercooling. 

By a visual observation, the number of the 
edge part crack of 5 mm or more and the length 
of a maximum edge part crack are observed 
covering a hot rolled board full length at the time 
of this chamfer. That result is shown in Table 4- 
Table 6. 

A hot rolling property was evaluated. 
[0016] 

The slit of the edge part is performed and the 
hot rolled board with the above maximum end 
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7 5%(Di±±if}im\^xm 

^ : 0. 3mm (D0mt ^ 
(O^m^ 2 0 0^5 00 °C(Z)t5 

mp^(omm^m^ i nf^^n<D 
^wxmm.^M'rz. t^^^if 

V>9) 1-19, tbgjCu^^ 

^mut^^o) i-s^Bct 

[0 0 17] 
[0 0 18] 

- J: 9 { ^ L r t# lb ti ;^ ^ 
=i^>^^^Wl -1 6. i:m^ 

mm^^. tS^XfSn ?^^y^(D 



crack removes it so that a maximum end crack 
may be lost. 

Furthermore, after the hot rolled board which 
has not discovered the edge part crack by a 
visual observation also observes safety and 
chamfers a double-sided edge part 3 mm each, 
It performs by repeating a cold rolling and an 
anneal on usual conditions, and it does as a 
thickness:0.3 mm strip material by 75% of 
finishing rolling. 

An anneal is given to this strip material on 
condition that a 1 hour retaining at the 
predetenmined temperature within the range of 
200-500 degree C. Thereby, this invention Cu 
alloy connector raw material (hereinafter, this 
invention connector raw material) 1-19, 
Comparison Cu alloy connector raw material 
(hereinafter, comparison connector raw 
material) 1-8 and the conventional Cu alloy 
connector raw material (hereinafter, the 
conventional connector raw material) was 
produced. 

[0017] 

In addition, each comparison connector raw 
material has the composition from which the 
component content of either of the components 
separated from the range of this invention. 

In Table 2 - 3, * mark was attached and 
shown in the composition from which it 
separated. 

[0018] 

Thus the following examination is done about 
this invention connector raw material 1-16, 
comparison connector raw material 1-8, and the 
conventional connector raw material obtained. 

A solderability, die abrasion property, and the 
heat resistance colour change property of Sn 
plating were investigated, and these results 
were shown in Table 4-Table 6. 



[0 0 19] 

(1) it/utcmjmm 

j?$:0. 3 mm, : 1 5 mm. 



[0019] 

(1) An examination of solderability. 

The acetone degreasing of the test piece with 

the thickness:0.3 mm. width:15 mm. and 
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: 8 0mm (D^fe^tofc 

0 %mmvmmL.7^^^m 

^ : 2 3 0°C(D6 0%S n-4 
0 % P b ^^(DitAytm'^i^ 4 
0mm'^^T'5Ma«L. 3\ 

l^tim^t^ 9 5 %&.±^it/otc 

mm r^j. 9 5%^m^it/u 



length:80 mm is perfomned. 

It picldes with a sulfuric acid 10%. 

Water wash drying is performed. 

It processes by the rosin flux. In the solder 
bath of a temperature:230 degree C 60% Sn - 
40% Pb alloy, In 40 mm depth, it immersed for 5 
seconds and it pulled up. 

The solder in this case was damp and that 
whose area is 95 % or more was evaluated as a 
solderability "the non-defective". The thing less 
than 95% was evaluated as a solderability "a 
defect". 



[0 0 2 0] 

(2) nm^MJii^j^^^m 

rfT|S(75WCS^S!'g-^ (Co : 
1.6%^W) M^M^fflV\ ± 
lE^ffi^ltt-it^S : 2mm <DR 
?L^7°U^TOt{-ct <0 10 0 

^{iifcit> ^KDm-^. ^m^^ 
mtm^ 1 1 LT. ^fiicM-r 

[0 0 2 1 1 

(3) S s/^<^M{-<t 

±IB#ffi^^^fflV^T»^ : 0 . 
3 Omm^ : 5 0 mm, : 
1 0 0mm (D^^^^-t^U,^ 



[0020] 

(2) The die abrasion test due to a punching 

A diameter:2 mm hole is opened in each sort 
of strip material by 1,000,000 press punches 
using a commercially available WC group 
cemented carbide (Co: 16% containing) 
manufacturing die. 

In this case, because the bore diameter 
formed on a strip material is small-diameterised 
as a die is abraded out, it divide the variation of 
the first bore diameter and the last bore 
diameter by 1,000,000, and requires for an 
equilibrium variation rate. The equilibrium 
variation rate of Cu alloy strip material was 
conventionally set to 1 among this equilibrium 
variation rate for which it required, and the 
relative proportion with respect to this was 
required and evaluated. 

Therefore, it is shown that it is the strip 
material which does not wear a die to the extent 
that an equilibrium variation rate is small. 

[0021] 

(3) The discoloration examination due to 
heating of Sn plating, and an examination of 
adhesion 

The test piece which has the thickness:0.30 
mm, width:50 mm, and length:100 mm using 
each sort of strip material is produced. 

The thickness:2 micrometre Sn plating is 
given to this with the usual electric plating. This 
test piece by which Sn plating was perfomried is 
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y^:^ tlfcP^m)i:^ 1 6 0 "CT* 

2 0 0 mmmmi.. n m^xm 
s n ^ 5/ ^mm^^^^m^ 

[0 0 2 2] 

■ib^hM : 1 5mm. : 8 0 
mm (D^m^ii^tcn^ni:^ 
m L. ^tihi^-^^^X 1 8 

0° ^#fttf mi 8 0° 
8 0° mfm^isn^?^ ^^m 



heated for 200 hours at 160 degree C, and the 
existence of the blackening colour after heating 
is observed by the visual observation. 

The heat resistance colour change property 
of Sn plating was investigated. 

[0022] 

Subsequently, the test piece which had the 
width:15 mm and length:80 mm from each test 
piece after an above heating is cut. 

180 degrees adherence bending is perfomied 
about them. 

It performs 180 degrees again on the curved 
conditions to retum. The existence of the plating 
peeling in the curved section of these 180 
degrees is observed. That result is shown in 
Table 4-Table 6. 

Heating adhesion of Sn plating was 
evaluated. 



[0 0 2 3] 



[0023] 



[1^1] 



[Table 1] 
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[EFFECT OF THE INVENTION] 

From the result shown in Table 1 - Table 6, If 
Zn is added exceeding 3% in the conventional 
connector raw material, it is said that a 
solderability reduces. 

However, even when Zn exceeds and 
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contains 3%, this invention connector raw 
material 1-19 which contains one or two l<inds in 
Mg:0.001-0.2% and Ca:0.001-0.05% does not 
have the reduction of a solderability. 

Moreover, by adding Mg and Ca, a hot 
working property can improve and a plate can 
be manufactured with the sufficient yield. 

It turns out that Sn plating of the connector 
produced using this connector raw material 
does not perform a blackening colour even 
when it is in a high temperature environment. 



[0030] 

On the other hand, the comparison connector 
raw material 1-8 and the conventional 
connector raw material of a composition from 
which it separated from the conditions of this 
invention, the increase of the crack generation 
at the time of a hot rolling, the inferior 
solderability, the blackening colour of Sn plating 
under high temperature, a peeling, and the die 
abrasion at the time of a punching, and at least 
1 the characteristic which is shown in a note 
column and which Is not desirable in addition to 
this appear. Therefore, even when it produces 
a connector using this comparison connector 
raw material 1-8 and the conventional 
connector raw material, it turns out that the 
connector which can be trusted is not obtained. 



[0031] 

In addition, it respectively measured about 
tensile strength and the elongation of this 
invention connector raw material 1-19, the 
comparison connector raw material 1-8, and the 
conventional connector raw material. 

However, the tensile strength of this invention 
connector raw material 1-19 and the 
comparison connector raw material 1-8 and the 
stretch were almost equivalent to the 
conventional connector raw material. 

Therefore, it omitted describing to Table 4- 
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Table 6. 
[0032] 

As mentioned above, in order to prevent the 
discoloration of Sn plating under a high 
temperature, the connector for electrical and 
electric equipment can be provided by which a 
solderability is not damaged even when Zn is 
added exceeding 3%. 

It can highly contribute to the development of 
electric electron industry. 
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